The medial preoptic area (MPOA) has been associated with sexually dimorph behaviors, such as male and female sexual behavior, aggression, and territorial behavior [Ferris, 1986; Yahr, 1987] . Sex differences in the structure of this area have been thought to contribute to the observed functional sex differences. For example, consistent differences have been found in the size of certain subareas in the MPOA, such as the sexually dimorphic nucleus [SDN] , which in the rat brain is an area roughly five times larger in males than in females [Gorski, Gordon, Shrine, & Southam, 1978] . Similar areas have been located in other species, and with a similar sexual dimorphism. The MPOA of adult guinea pigs, ferrets, and humans, for instance, contains a nucleus at roughly the same site as the SDN in rats, that is typically larger in males than in females [Blier, Byrne, & Siggelkow, 1982; Hines, Davis, Coquelin, Goy, & Gorski, 1985; Swaab & Fliers, 1985; Swaab, & Hofman, 1988; Tobet, Zahniser, & Baum, 1986] . In gerbils a similar area--the sexually dimorphic area of the MPOA-in males is distinguished from females by the increased cell density of the area. [Commins & Yahr, 1984a , Commins & Yahr, 1984b . Total volume of the SDA in gerbils is actually similar between the sexes. In the rat, the increased volume of the male appears to be at least partly the function of the increased size of the soma and dendritic extent of the neurons comprising the nucleus, compared with those comprising the female SDN [Hammer & Jacobson, 1984] . [Commins and Yahr, 1984a] . Acetylcholinesterase staining reveals the same profile of the SDA as Nissl staining. The SDApc, however, lacks acetylcholinesterase activity [Commins and Yahr, 1984b] .
Based on structural similarity, position in the brain, and on similar afferent inputs to the area, the SDApc of the gerbil may be homologous to the MPNc of the rat. Both the SDApc in the gerbil and the MPNc in the rat lie roughly midway between the anterior commissure and the optic chiasm [Commins et al, 1984a; Commins et al., 1984b; Gorski et al., 1978] . Both areas also receive significant inputs from the BST [De Vries, Gonzales, & Yahr, 1988; Simerly & Swanson, 1986] , and both lack acetylcholinesterase activity [Commins & Yahr, 1984b; Paxinos & Watson, 1986] There are differences, however. In particular, the MPNc of rats in adulthood does not appear to be as sensitive to differing levels of sex steroids as is the SDApc of gerbils [Bloch, & Gorski, 1988] After repeating the incubations 4-7, sections were rinsed in 0.5M Tris-HCl, pH 7.6, with 0.9% NaCl (Tris-NaCl), and reacted with 0.05% 3-3'-diamino-benzidine (DAB) (Figure 1 ). There were no significant sex differences in density of AVP-IR fibers within these clusters (Figure 2 ). There was, however, a significant interaction of sex and treatment (F 2,25 = 4.44, P < 0.0223).
Medial SPA.
Sex differences were also found in the medial SDA, in which males in every treatment group had significantly greater density of AVP-IR fibers than females (Fl, 25 = 11.04, P < 0.0027). There were no statistically significant treatment effects. However, a trend was observed in both males and females, in which fiber density increased after gonadectomy.
Treatment with testosterone did not reduce fiber densities to that of controls (Figure 3) .
Lateral SDA. Different hormonal treatments caused significant differences in staining density of AVP-IR fibers in the lateral septum of both males and females (F2,24 = 59.63, P < 0.0001).
Gonadectomy significantly decreased AVP fiber staining in both males and females, and testosterone treatments restored fiber density to control levels ( Figure 5 ). There was also a significant difference in the fiber density between males and females (F2,24 = 19.50, P < 0.0002), males having more than twice as dense a fiber innervation in the sham-operated and testosterone-treated group (See Figure 4) . [Commins & Yahr, 1984c] .
Comparative data support an involvement of AVP in marking: the flank marking behavior of hamsters can be elicited by injecting AVP in the preoptic area, and levels of AVP in the medial preoptic area (MPOA) and the anterior hypothalamus (AH), which are in turn influenced by the presence or absence of testosterone, correlate with levels of mating behavior [Albers, Liou, & Ferris, 1988] . Behavioral manipulations can similarly influence levels of AVP in the MPOA and the AH. In subordinate male hamsters, AVP immunoreactivity was shown to decrease in subordinate male hamsters when they were exposed repeatedly to dominant aggressive males [Ferris, Axelson, Martin, & Roberge, 1989] . It is unclear, however, whether there are differences in AVP levels in the SDA of gerbils that mark more or less.
The lateral SDA receives its inputs chiefly from the rostrodorsal part of the lateral septum, the lateral part of the BST, and the anterior and posterior hypothalamic areas [DeVries, et.al., 1988] . As the innervation in this area shows a decrease after gonadectomy and a reappearance after testosterone treatment of AVP staining, these fibers might be derived from the same source as the fibers in the lateral septum. In addition to differences in the effects of lesions of the medial and lateral SDA, and in the afferents of these areas [Commins and Yahr, 1984; De Vries et al., 1988] , this is yet another indication that the lateral and medial SDA are functionally different structures.
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Finally, in addition to influencing steroid-dependent functions in adulthood, AVP has been implicated in influencing development. Brattleboro rats, for example, show a stunted brain development [Boer, Swaab, Uylings, Boer, Buijs, & Velis, 1980; Williams, Carter, & Lightman, 1985] , and recently Bernroider (1988) 
